An antimycotic agent, compound G2, isolated from alfalfa roots exhibited considerable activity against the six most common dermatophytes. MICs in agar and broth dilutions ranged from 10 to 30 ,ug/ml and from 2 to 10 ,ug/mIl, respectively. G2 was fungicidal at 5 to 22 ,ug/ml. Structure and toxicity relations are discussed.
The widespread occurrence of skin, nail, and hair infections caused by dermatophytes, coupled with the limited number of available drugs effective against them, has led to a search for new antimycotic agents.
A recently isolated compound, 02, which was extracted from the roots of alfalfa plants, showed considerable activity against plant pathogenic fungi (6) and medically important yeasts (8, 9) . Compound G2 was identified as the gluco derivative of medicagenic acid (MA), the major occurring saponin aglycon of alfalfa roots (1) . It has been suggested that the antimycotic activity of compound G2 is related to the ability of alfalfa saponins to complex with sterols and that fungi susceptible to these compounds contain relatively higher proportions of sterols in their membranes (1) . Numerous crude saponin extracts from other plants have also been shown to possess ant'imycotic activity (3, 4) .
The present study describes the fungicidal effect of compound 'G2, which was found to' be superior to all other chemically related compounds (listed below) against the six most common dermatophytes.
Dermatophytes 'were isolated from clinical specimens taken from various body sites of patients. Dermatophyte isolates were identified by conventional methods (11) Antifungal agent G2 was prepared by the method described by Polacheck' et al. (8) . A solution of 0.1% (wt/vol) polyethylene glycol (molecular weight, 20,000; Sigma Chemical Co.) in 2 mM sodium hydroxide was used to solubilize compound G2.
For susceptibility testing by agar dilution, we used a modification of the method described for yeasts (12) . Der Compound G2 also proved to be fungicidal for dermatophytes, with minimum fungicidal concentrations of 5 to 22 jg/ml (Table 1) . Fifty-percent inhibitory concentrations were not determined since the mode of growth of dermatophytes in liquid medium (in the form of small pellets) makes turbidity determination impossible. The dermatophytes used in this study are the most common and widespread of this group. They represent the three genera of dermatophytes and their respective ecological types: geophilic (Microsporum gypseum), zoophilic (Microsporum canis and Trichophyton mentagrophytes), and anthropophilic (Trichophyton tonsurans, T. rubrum, T. mentagrophytes, and Epidermophyton floccosum).
The morphological nature of these fungi, which grow as hyphae containing various numbers of micro-and macroconidia, accompanied by thick-walled chlamydospores, causes difficulty when attempting to standardize inocula. The usual methods by which reproducible spore suspensions can be attained with unicellular yeasts (12) or with certain molds (2) are unsuitable for dermatophytes. To produce evenly dispersed suspensions, they were subjected to mechanical fragmentation and homogenization. This process resulted in homogeneous suspensions containing small septate fragments producing standardized inocula which when assayed by particle counts gave reproducible results.
All the strains of dermatophytes tested proved to be susceptible to compound G2, and only minor differences between strains and species were detected. The MICs from broth cultures were considerably lower than those from agar plates, probably because the homogeneous dispersion of particles in a liquid medium enabled closer contact between the fungal elements and the active agent.
Compound G2 and a number of chemically related compounds, including MA, the dimethylesters of MA and G2, and the malto derivative of MA (compound F), have been shown to be effective against plant pathogenic fungi (M. Levy, U. Zehavi, M. Naim, I. Polacheck, and R. Evron, submitted for publication). However, the toxicities of these related compounds against dermatophytes proved to be significantly lower than that of compound G2 (in agar plates, MICs were more than 100 p.g/ml), and their study was not pursued further. Some useful information could nevertheless be deduced from these experiments about the relationship between chemical structure and antimycotic activity of compound G2. Since this compound has the best antifungal effect compared with those of all the other MA derivatives tested here, it can be assumed that the 3-0-p-D-glucopyranosyl moiety attached to MA and/or the free carboxy groups present in the G2 molecule contribute to the biological activity.
Compound G2 possesses a broad spectrum of antimycotic activity which places it in a category similar to that of the presently used imidazole derivatives. It also compares favorably with these drugs in effectiveness as measured by in vitro MICs. Moreover, attention should be drawn to the fact that MICs reported by others (5, 10) were all recorded after 48 to 96 h; whereas in the present study dermatophyte cultures, in consideration of their slow growth rate, were incubated for up to 12 days. The results described here therefore show that compound G2 is stable in a biologically active form for up to 12 days. It is possible that this property, combined with its fungicidal activity, could enable compound G2 to completely eradicate dermatophytes from clinical sites, an essential feature for any topical therapy of mycoses (7) .
